
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
95

5 
29

5
A

1
*EP003955295A1*

(11) EP 3 955 295 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
16.02.2022 Bulletin 2022/07

(21) Application number: 20926529.7

(22) Date of filing: 25.11.2020

(51) International Patent Classification (IPC):
H01L 27/108 (2006.01) G11C 11/401 (2006.01)

(52) Cooperative Patent Classification (CPC): 
G11C 7/04; G11C 5/04; G11C 11/4072; 
H01L 25/18; H01L 27/108; G11C 11/4076 

(86) International application number: 
PCT/CN2020/131414

(87) International publication number: 
WO 2021/189887 (30.09.2021 Gazette 2021/39)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 25.03.2020 CN 202010216794

(71) Applicant: Changxin Memory Technologies, Inc.
Hefei, Anhui 230601 (CN)

(72) Inventor: NING, Shuliang
Hefei, Anhui 230601 (CN)

(74) Representative: Lavoix
Bayerstraße 83
80335 München (DE)

(54) SEMICONDUCTOR STRUCTURE AND PREHEATING METHOD THEREFOR

(57) A semiconductor structure and a preheating
method therefor. The semiconductor structure compris-
es: a storage chip; a temperature measurement unit used
to measure a temperature of the storage chip before star-
tup of the storage chip; a control chip used to heat the
storage chip before startup of the storage chip, to deter-
mine whether the temperature obtained by the temper-
ature measurement unit reaches a set threshold, and to
control the storage chip to start up if the temperature
reaches the set threshold. When a semiconductor struc-
ture of the present invention is operating in a low tem-
perature environment, a control chip can be used to raise
a temperature of a storage chip to a set threshold, thereby
preventing resistances of a bit line, a word line and a
metal connection line (metal contact portion) in the stor-
age chip from increasing due to an excessively low am-
bient temperature, reducing a write time required to write
data to a storage device at a low temperature environ-
ment, and improving write stability of the storage device.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No.: 202010216794.0, entitled "SEMI-
CONDUCTOR STRUCTURE AND PREHEATING
METHOD THEREFOR", filed on March 25, 2020, the dis-
closure of which is incorporated herein by reference in
its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
memory, and in particular, to a semiconductor structure
and a preheating method thereof.

BACKGROUND

[0003] A dynamic random-access memory (DRAM) is
a semiconductor storage device commonly used in a
computer. The storage array of the DRAM includes many
duplicate storage units. Each storage unit usually in-
cludes a capacitor and a transistor. The gate of the tran-
sistor is connected to a word line, the drain of the tran-
sistor is connected to a bit line, and the source of the
transistor is connected to the capacitor. The voltage sig-
nal on the word line can control the ON or OFF of the
transistor, and data can subsequently be read from or
written into the capacitor through the bit line.
[0004] In the related techniques, a low temperature
may prolong the write time for writing data into a memory
and adversely affect the stability of the data to be written.

SUMMARY

[0005] The technical problem to be solved by the
present disclosure is how to reduce write time in writing
data into a memory at a low temperature and improve
the stability of the data to be written.
[0006] One aspect of the present disclosure is directed
to a semiconductor structure. The semiconductor struc-
ture includes a storage chip, a temperature detection unit,
and a control chip.
[0007] The temperature detection unit is configured to
detect the temperature of the storage chip before the
storage chip initiates.
[0008] The control chip is configured to, before the stor-
age chip initiates, heat the storage chip, determine
whether the temperature detected by the temperature
detection unit reaches a specified threshold, and, in re-
sponse to the temperature reaching the specified thresh-
old, control the storage chip to initiate.
[0009] In some embodiments, the semiconductor
structure may include one or more storage chips. When
the semiconductor structure includes two or more stor-
age chips, the two or more storage chips may be sequen-
tially stacked vertically.

[0010] In some embodiments, the one or more storage
chips may be located on the control chip and electrically
connected to the control chip.
[0011] In some embodiments, the semiconductor
structure may further include a line substrate. The line
substrate may have a connection line. The one or more
storage chips and the control chip may both be located
on the line substrate, and the one or more storage chips
and the control chip may be connected through the con-
nection line in the line substrate.
[0012] In some embodiments, the semiconductor
structure may include one or more temperature detection
units electrically connected to the control chip. The one
or more temperature detection units may be in the control
chip, in the one or more storage chips, or on the line
substrate between the one or more storage chips and
the control chip.
[0013] In some embodiments, the semiconductor
structure may include only one temperature detection
unit. And the control chip may be configured to: upon
determining that the temperature detected by the tem-
perature detection unit reaches the specified threshold,
control all the one or more storage chips to initiate.
[0014] In some embodiments, the semiconductor
structure may include only one temperature detection
unit and two or more storage chips. And the control chip
may be configured to: upon determining that the temper-
ature detected by the temperature detection unit reaches
the specified threshold, first, control a storage chip clos-
est to the control chip to initiate, and then control other
storage chips on the storage chip to sequentially initiate.
[0015] In some embodiments, the semiconductor
structure may include two or more temperature detection
units and two or more storage chips. Each storage chip
may have one temperature detection unit. The control
chip may be configured to: sequentially determine wheth-
er a respective temperature detected by each of the tem-
perature detection units reaches the specified threshold;
and, in response to the temperature detected by one of
the temperature detection units reaching the specified
threshold, control the storage chip corresponding to the
temperature detection unit to initiate.
[0016] In some embodiments, the control chip is further
configured to: after the storage chip initiates, control the
storage chip to perform write, read, and erase operations.
[0017] In some embodiments, the control chip may in-
itiate before the control chip heats the storage chip, and
the control chip may be configured to: heat the storage
chip using heat generated by the control chip after the
control chip initiates.
[0018] In some embodiments, the control chip may
have a heating circuit configured to heat the storage chip.
[0019] In some embodiments, the control chip may be
configured to: before or after the control chip heats the
storage chip, determine whether the temperature of the
storage chip detected by the temperature detection unit
reaches the specified threshold; and, in response to the
temperature not reaching the specified threshold, control
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the heating circuit to heat the storage chip; or, in response
to the temperature reaching the specified threshold, con-
trol the heating circuit to stop heating the storage chip.
[0020] In some embodiments, the storage chip may be
a Dynamic Random Access Memory (DRAM) storage
chip.
[0021] Another aspect of the present disclosure is di-
rected to a semiconductor structure preheating method.
The method includes providing a semiconductor struc-
ture, where the semiconductor structure includes a stor-
age chip, a control chip electrically connected to the stor-
age chip, and a temperature detection unit; initiating the
control chip; heating, by the control chip and before the
storage chip initiates, the storage chip; detecting a tem-
perature of the storage chip by the temperature detection
unit; and determining, by the control chip, whether the
temperature detected by the temperature detection unit
reaches a specified threshold; and, in response to the
temperature reaching the specified threshold, initiating
the storage chip.
[0022] In some embodiments, the semiconductor
structure may include one or more temperature detection
units and one or more storage chips. When the semicon-
ductor structure includes two or more storage chips, the
two or more storage chips may be sequentially stacked
vertically.
[0023] In some embodiments, the semiconductor
structure may include only one temperature detection
unit. The control chip may be configured to: upon deter-
mining that the temperature detected by the temperature
detection unit reaches the specified threshold, control all
the one or more storage chips to initiate.
[0024] In some embodiments, the semiconductor
structure may include only one temperature detection
unit and two or more storage chips. The control chip is
configured to: upon determining that the temperature de-
tected by the temperature detection unit reaches the
specified threshold, first, control the storage chip closest
to the control chip to initiate, and then control other stor-
age chips on the storage chip to sequentially initiate.
[0025] In some embodiments, the semiconductor
structure may include two or more temperature detection
units and two or more storage chips. Each storage chip
may have one temperature detection unit. The control
chip may be configured to: sequentially determine wheth-
er a respective temperature detected by each of the tem-
perature detection units reaches the specified threshold;
and, in response to the temperature detected by one of
the temperature detection units reaching the specified
threshold, control the storage chip corresponding to the
temperature detection unit to initiate.
[0026] In some embodiments, the control chip is further
configured to: after the storage chip initiates, control the
storage chip to perform write, read, and erase operations.
[0027] Compared with the related techniques, the
technical solutions provided by the present disclosure
have the following advantages.
[0028] The semiconductor structure provided in the

present disclosure may include a storage chip, a temper-
ature detection unit, and a control chip. The temperature
detection unit may be configured to detect the tempera-
ture of the storage chip before the storage chip initiates.
The control chip may be configured to, before the storage
chip initiates, heat the storage chip and determine wheth-
er the temperature detected by the temperature detection
unit reaches a specified threshold; and, if the temperature
reaches the specified threshold, control the storage chip
to initiate. The control chip may be configured to coop-
erate with the temperature detection unit. The control
chip may heat the storage chip before the storage chip
initiates. The temperature detection unit may detect the
temperature of the storage chip before the storage chip
initiates. And the control chip may determine whether the
temperature detected by the temperature detection unit
reaches the specified threshold, and, if the temperature
reaches the specified threshold, control the storage chip
to initiate. Therefore, when the semiconductor structure
provided in the present disclosure works at a low tem-
perature, the storage chip may be heated to the specified
threshold by the control chip, thereby preventing an in-
crease of the resistances of the bit line, the word line,
and the metal connection line (metal contact part) in the
storage chip due to an excessively low temperature, re-
ducing the write time for writing data into the memory at
the low temperature and improving the write stability of
the memory.
[0029] In some embodiments, the semiconductor
structure may include only one temperature detection
unit. The temperature detection unit may be in the control
chip, in the one or more storage chips, or on the line
substrate between the one or more storage chips and
the control chip. The control chip may be configured to:
upon determining that the temperature detected by the
temperature detection unit reaches the specified thresh-
old, control all the storage chips to initiate. When there
are multiple storage chips in the semiconductor structure,
the aforementioned control structure and control manner
may be relatively simple, and may reduce the write time
for writing data into the storage chip at a low temperature
and improve the write stability of the storage chip.
[0030] In some embodiments, the semiconductor
structure may include only one temperature detection
unit and two or more storage chips. The control chip may
be configured to: upon determining that the temperature
detected by the temperature detection unit reaches the
specified threshold, first, control the storage chip closest
to the control chip to initiate, and then control other stor-
age chips on the storage chip to sequentially initiate.
When there are multiple storage chips in the semicon-
ductor structure, the aforementioned control structure
and control manner may cause each storage chip to in-
itiate after reaching the specified threshold, thereby im-
proving the precision of the initiation of each storage chip,
reducing the write time for writing data into each storage
chip at a low temperature and improving the write stability
of each storage chip.
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[0031] In some embodiments, the semiconductor
structure may include two or more temperature detection
units and two or more storage chips. Each storage chip
may have one temperature detection unit. The control
chip may be configured to: sequentially determine wheth-
er a respective temperature detected by each of the tem-
perature detection units reaches the specified threshold;
and, in response to the temperature detected by one of
the temperature detection units reaching the specified
threshold, control the storage chip corresponding to the
temperature detection unit to initiate. When there are
multiple storage chips in the semiconductor structure,
the aforementioned control structure and control manner
may further improve the precision of the initiation of each
storage chip, thereby reducing the write time for writing
data into each storage chip at a low temperature and
further improving the write stability of each storage chip.
[0032] In some embodiments, the control chip may in-
itiate before the control chip heat the storage chip. And
the control chip may heat the storage chip using heat
generated by the control chip after the control chip initi-
ates. Therefore, no additional heating circuit may be
needed, thereby simplifying the semiconductor structure.
[0033] In some embodiments, the control chip may
have an additional heating circuit configured to heat the
storage chip. Before or after the control chip heats the
storage chip, the control chip may be configured to de-
termine whether the temperature of the storage chip de-
tected by the temperature detection unit reaches the
specified threshold. If the temperature does not reach
the specified threshold, the control chip may control the
heating circuit to heat the storage chip. If the temperature
reaches the specified threshold, the control chip may
control the heating circuit to stop heating the storage chip.
Therefore, the heating process may be accurately con-
trolled, so that the temperature of the storage chip can
be kept near the specified threshold, thereby preventing
the temperature of the storage chip from being exces-
sively high or excessively low, and always keeping the
write time of the memory relatively short.
[0034] In the semiconductor structure preheating
method provided in the present disclosure, before a stor-
age chip initiates, the storage chip may be heated by a
control chip. The temperature of the storage chip may be
detected by a temperature detection unit. The control
chip may be configured to determine whether the tem-
perature detected by the temperature detection unit
reaches a specified threshold. If the temperature reaches
the specified threshold, the storage chip may be control-
led to initiate. Therefore, when the semiconductor struc-
ture provided in the present disclosure works at a low
temperature, the storage chip may be heated to the spec-
ified threshold by using the control chip, thereby prevent-
ing an increase of the resistances of the bit line, the word
line, and the metal connection line (metal contact part)
in the storage chip due to an excessively low tempera-
ture, reducing the write time for writing data into the mem-
ory at the low temperature and improving the write sta-

bility of the memory.

BRIEF DESCRIPTION OF DRAWINGS

[0035]

FIGs. 1, 2, 3, 4, 5, 6, and 7 are schematic structural
diagrams of a semiconductor structure according to
one or more embodiments of the present disclosure.
FIG. 8 is a flowchart of a semiconductor structure
preheating method according to one or more em-
bodiments of the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0036] As described in the Background section, in the
related techniques, a lower temperature may prolong the
write time for writing data into a memory and adversely
affect the stability of the data to be written.
[0037] When a conventional memory works at a low
temperature, the resistances of the bit line, the word line,
the metal connection line (metal contact part), and the
like in the memory would increase due to the low tem-
perature. The write time for writing data into the memory
would change or increase due to the resistance increase,
thereby affecting the write stability of the memory.
[0038] The present disclosure presents a semiconduc-
tor structure and a preheating method thereof to address
the foregoing issues.
[0039] The semiconductor structure may include a
storage chip, a temperature detection unit, and a control
chip. The temperature detection unit may be configured
to detect the temperature of the storage chip before the
storage chip initiates. The control chip may be configured
to, before the storage chip initiates, heat the storage chip
and determine whether the temperature detected by the
temperature detection unit reaches a specified threshold,
and, if the temperature reaches the specified threshold,
control the storage chip to initiate. The control chip may
be configured to cooperate with the temperature detec-
tion unit. The control chip may heat the storage chip be-
fore the storage chip initiates. The temperature detection
unit may detect the temperature of the storage chip be-
fore the storage chip initiates. The control chip may de-
termine whether the temperature detected by the tem-
perature detection unit reaches the specified threshold.
If the temperature reaches the specified threshold, the
control chip may control the storage chip to initiate.
Therefore, when the semiconductor structure provided
in the present disclosure works at a low temperature, the
storage chip may be heated to the specified threshold by
the control chip, thereby preventing an increase of the
resistances of the bit line, the word line, and the metal
connection line (metal contact part) in the storage chip
due to an excessively low temperature, reducing the write
time for writing data into the memory at the low temper-
ature and improving the write stability of the memory.
[0040] To make the foregoing objects, features, and
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advantages of the present disclosure clearer and easier
to understand, the specific implementations of the
present disclosure will be described through the following
detailed description with reference to the accompanying
drawings. When describing the embodiments of the
present disclosure in detail, for the sake of illustration,
the schematic diagrams may be enlarged partially. The
schematic diagrams are exemplary and should not con-
stitute a limitation on the protection scope of the present
disclosure herein. Additionally, three-dimensional spatial
sizes of length, width, and depth should be included in
actual production.
[0041] FIGs. 1, 2, 3, 4, 5, 6, and 7 are schematic struc-
tural diagrams of a semiconductor structure according to
one or more embodiments of the present disclosure. FIG.
8 is a schematic flowchart of a semiconductor structure
preheating method according to one or more embodi-
ments of the present disclosure.
[0042] Referring to FIG. 1, a semiconductor structure
is provided. The semiconductor structure may include a
storage chip 201, a temperature detection unit 203, and
a control chip 301. The temperature detection unit 203
may be configured to detect the temperature of the stor-
age chip 201 before the storage chip 201 initiates. The
control chip 301 may be configured to, before the storage
chip 201 initiates, heat the storage chip 201 and deter-
mine whether the temperature detected by the temper-
ature detection unit 203 reaches a specified threshold,
and, if the temperature reaches the specified threshold,
control the storage chip 201 to initiate.
[0043] The storage chip 201 may be a memory that
can perform data write, data read, and/or data deletion.
The storage chip 201 may be formed by using a semi-
conductor integrated production process. Specifically,
the storage chip 201 may include a storage array and a
peripheral circuit connected to the storage array. The
storage array may include several storage units, and a
bit line, a word line, and a metal connection line (metal
contact part) that are connected to each storage unit.
The storage unit may be configured to store data. The
peripheral circuit may be a related circuit used when per-
forming an operation on the storage array. In some em-
bodiments, the storage chip 201 may be a DRAM storage
chip. The DRAM storage chip may include several stor-
age units. Each of the storage units may include a ca-
pacitor and a transistor. The gate of the transistor may
be connected to a word line, the drain of the transistor
may be connected to a bit line, and the source of the
transistor may be connected to the capacitor. In some
embodiments, the storage chip 201 may be other types
of storage chips.
[0044] The number of storage chips 201 may be at
least 1. Specifically, the number of storage chips 201
may be 1 or greater than or equal to 2. When the number
of storage chips is greater than or equal to 2, the storage
chips may be sequentially stacked vertically to form a
stacked storage chip structure. Referring to FIG. 2, in
some embodiments, the number of storage chips 201

may be 4. The four storage chips 201 may be sequentially
stacked from bottom to top to form a stacked storage
chip structure. Adjacent storage chips 201 may be bond-
ed together through a bonding process or an adhering
process. In some embodiments, a through-silicon via
(TSV) may be formed in the storage chip 201. The stor-
age chip 201 may be electrically connected to the control
chip 301 through the through-silicon via (TSV). When
multiple storage chips 201 are stacked, each storage chip
201 may be connected to the control chip 301 through a
different through-silicon via (TSV). In some embodi-
ments, the storage chip 201 may be alternatively con-
nected to the control chip 301 by using a metal lead
(formed by a lead bonding process).
[0045] In some embodiments, the storage chip 201
may be located on the control chip 301 and electrically
connected to the control chip 301. When there is only
one storage chip 201, the control chip 301 may be bonded
to the storage chip 201. When there are multiple storage
chips 201 forming a stacked storage chip structure, the
control chip 301 may be bonded to the storage chip 201
at the bottom layer in the stacked structure.
[0046] In some embodiments, the storage chip 201 and
the control chip 301 may be connected in different man-
ners. Referring to FIG. 4 (or referring to FIGs. 4, 5, 6, and
7), the semiconductor structure may further include a line
substrate 401. The line substrate 401 may have a con-
nection line. The storage chip 201 and the control chip
301 may both be located on the line substrate 401, and
the storage chip 201 and the control chip 301 may be
connected by using the connection line in the line sub-
strate 401. The line substrate 401 may be a PCB sub-
strate.
[0047] Referring to FIGs. 1 and 4, the control chip 301
may be formed by using the semiconductor integrated
production process. The control chip 301 may be config-
ured to heat the storage chip 201, so that the temperature
of the storage chip 201 can reach the specified threshold.
The specified threshold may be set in the control chip
301 based on an actual need or experience. The control
chip 301 may be further configured to control the initiation
of the storage chip 201 and perfrom related operations
on the storage chip 201. The initiation of the strorage
chip may include power-on and self-testing. The perform-
ing of related operations on the storage chip 201 may
include writing data into the storage chip 201, reading
data from the storage chip 201, deleting data stored in
the storage chip 201, and the like.
[0048] The semiconductor structure may further in-
clude the temperature detection unit 203. The tempera-
ture detection unit 203 may be configured to measure
the temperature of the storage chip 201 before the stor-
age chip 201 initiates. The temperature detection unit
203 may be electrically connected to the control chip 301.
The temperature detected by the temperature detection
unit 203 may be sent to the control chip 301, and may
serve as the basis for controlling, by the control chip 301,
the storage chip 201 to initiate. Specifically, the control
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chip 301 may be configured to cooperate with the tem-
perature detection unit 203. The control chip 301 may
heat the storage chip 201 before the storage chip 201
initiates. The temperature detection unit 203 may detect
the temperature of the storage chip 201 before the stor-
age chip 201 initiates. And the control chip 301 may de-
termine whether the temperature detected by the tem-
perature detection unit 203 reaches the specified thresh-
old, and, if the temperature reaches the specified thresh-
old, control the storage chip 201 to initiate. Therefore,
when the semiconductor structure provided in the
present disclosure works at a low temperature, the stor-
age chip 201 may be heated to the specified threshold
by using the control chip 301, thereby preventing an in-
crease of the resistances of the bit line, the word line,
and the metal connection line (metal contact part) in the
storage chip due to an excessively low temperature, re-
ducing the write time for writing data into the memory at
the low temperature, and improving the write stability of
the memory.
[0049] The temperature detection unit 203 may include
a temperature sensor. The temperature sensor may be
configured to sense a temperature and convert the
sensed temperature into an electrical signal. In some em-
bodiments, the temperature sensor may be a P-N junc-
tion temperature sensor or a capacitive temperature sen-
sor. The temperature sensor may be formed by using the
semiconductor integrated production process, and may
be located in the storage chip 201, in the control chip
301, or located on the line substrate 401 between the
storage chip 201 and the control chip 301, as shown in
FIG. 5.
[0050] The number of temperature detection units 203
may be 1 or greater than or equal to 2. The temperature
detection unit 203 may be in the control chip 301 or in
the storage chip 201.
[0051] In some embodiments, the number of temper-
ature detection units 203 may be 1. Specifically, the tem-
perature detection unit 203 may be in the control chip
301, as shown in FIGs. 1 and 4. Alternatively, the tem-
perature detection unit 203 may be in the storage chip
201. When there is only one storage chip 201, the tem-
perature detection unit 203 may be directly located in the
storage chip 201. When there are multiple storage chips
201 forming a stacked structure, the temperature detec-
tion unit 203 may be located in one of the storage chips
201, and may be preferably located in the storage chip
201 at the bottom layer in the stacked structure, as shown
in FIGs. 2 and 6. The temperature detection unit 203 may
be on the line substrate 401 between the storage chip
201 and the control chip 301, as shown in FIG. 5. Upon
determining that the temperature detected by the tem-
perature detection unit 203 reaches the specified thresh-
old, the control chip 301 may control all storage chips
201 to initiate. When there are multiple storage chips 201
in the semiconductor structure, the aforementioned con-
trol structure and control manner may be relatively sim-
ple, and may reduce the write time for writing data into

the storage chip 201 at a low temperature and improve
the write stability of the storage chip 201.
[0052] In some embodiments, referring to FIG. 1 (or
referring to FIGs. 2, 4, 5, and 6), the number of temper-
ature detection units 203 may be 1 and the number of
storage chips 201 may be greater than or equal to 2.
Upon determining that the temperature detected by the
temperature detection unit 203 reaches the specified
threshold, the control chip 301 may first control the stor-
age chip 201 closest to the control chip 301 to initiate,
and then control other storage chips 201 above the storae
chip 201 to sequentially initiate. Referring to FIG. 2, when
there are four storage chips 201, upon determining that
the temperature detected by the temperature detection
unit 203 reaches the specified threshold, the control chip
301 may first control the storage chip 201 closest to the
control chip 301 (the storage chip at the bottom layer in
the stacked structure) to initiate, and then control the oth-
er three storage chips 201 above to sequentially initiate.
When there are multiple storage chips 201 in the semi-
conductor structure, the aforementioned control struc-
ture and control manner may cause each storage chip
201 to initiate after the specified threshold temperature
is reached, thereby improving the precision of the initia-
tion of each storage chip 201, reducing the write time for
writing data into each storage chip 201 at a low temper-
ature and improving the write stability of each storage
chip 201.
[0053] In some embodiments, referring to FIG. 3 (or
referring to FIG. 7), the number of temperature detection
units 203 may be greater than or equal to 2 and the
number of storage chips 201 may be greater than or equal
to 2. Each storage chip 201 may have one temperature
detection unit 203. The control chip 301 may sequentially
determine whether a respective temperature detected by
each of the temperature detection units 203 reaches the
specified threshold, and, if the temperature detected by
one of the temperature detection units 203 reaches the
specified threshold, control the storage chip correspond-
ing to the temperature detection unit 203 to initiate. There
may be four storage chips 201 in a stacked structure, as
shown in FIG. 3 (or FIG. 7), and each storage chip 201
may correspondingly have one temperature detection
unit 203. Therefore, each temperature detection unit 203
may detect a respective temperature of a corresponding
storage chip 201, thereby obtaining four detected tem-
peratures. The control chip 301 may sequentially deter-
mine whether a respective temperature detected by each
of the four temperature detection units 203 reaches the
specified threshold, and, if the temperature detected by
one of the temperature detection units 203 reaches the
specified threshold, control the storage chip correspond-
ing to the temperature detection unit 203 to initiate. For
example, when the temperature detected by the temper-
ature detection unit 203 in the storage chip 201 at the
bottom layer in the stacked structure first reaches the
specified threshold, the control chip 301 may first control
the storage chip 201 at the bottom layer in the stacked
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structure to initiate. Then, when the temperature detected
by the corresponding temperature detection unit 203 in
the storage chip 201 at the penultimate layer in the
stacked structure also reaches the specified threshold,
the control chip 301 may control the storage chip 201 at
the penultimate layer in the stacked structure to initiate.
The initiation of the storage chips 201 on the two upper
layers may be conducted in the same manner. When
there are multiple storage chips 201 in the semiconductor
structure, the aforementioned control structure and con-
trol manner may further improve the precision of the of
each storage chip 201, reduce the write time for writing
data into each storage chip 201 at a low temperature and
improve the write stability of each storage chip 201.
[0054] In some embodiments, before the control chip
301 heats the storage chip 201, the control chip 301 may
need to initiate. In one example, the control chip 301 may
need to be powered on and self-tested. When the control
chip 301 initiates, the control chip 301 may not give an
instruction to the storage chip 201. Only when the tem-
perature detected by the temperature detection unit
reaches the specified threshold, the control chip 301 may
control the storage chip 201 to initiate. The control chip
301 may heat the storage chip using the heat generated
by the control chip 301 after the control chip 301 initiates.
Therefore, no additional heating circuit may be needed,
thereby simplifying the semiconductor structure.
[0055] In some embodiments, after the control chip 301
controls the storage chip 201 to initiate, the control chip
301 may further control the storage chip 201 to perform
write, read, and erase operations. The control chip 301
may have a control circuit. The control circuit may be
configured to control the storage chip 201 to initiate and
control the storage chip 201 to perform write, read, and
erase operations.
[0056] In some embodiments, the control chip 301 may
have a heating circuit, configured to heat the storage chip
201. Before or after the control chip 301 heats the storage
chip 201, the control chip may determine whether the
temperature of the storage chip detected by the temper-
ature detection unit reaches the specified threshold. If
the temperature does not reach the specified threshold,
the control chip may control the heating circuit to heat
the storage chip. If the temperature reaches the specified
threshold, the control chip may control the heating circuit
to stop heating the storage chip. Therefore, the heating
process may be accurately controlled, so that the tem-
perature of the storage chip 201 can be kept near the
specified threshold, thereby preventing the temperature
of the storage chip 201 from being excessively high or
low, and preventing the write time of the memory from
being prolonged under undesirable temperatures.
[0057] This invention further presents a semiconductor
structure preheating method. Referring to FIG. 8, the
method may include the following steps S101 through
S105.
[0058] In S101, a semiconductor structure may be pro-
vided. The semiconductor structure may include a stor-

age chip, a control chip electrically connected to the stor-
age chip, and a temperature detection unit.
[0059] In S102, the control chip may initiate.
[0060] In S103, before the storage chip initiates, the
storage chip may be heated by the control chip.
[0061] In S104, the temperature of the storage chip
may be detected by the temperature detection unit.
[0062] In S105, the control chip may determine wheth-
er the temperature detected by the temperature detection
unit reaches a specified threshold, and, if the temperature
reaches the specified threshold, control the storage chip
to initiate.
[0063] In some embodiments, the number of temper-
ature detection units may be 1 or greater than or equal
to 2, and the number of storage chips may be 1 or greater
than or equal to 2. When the number of storage chips is
greater than or equal to 2, several storage chips may be
sequentially stacked vertically.
[0064] In some embodiments, the number of temper-
ature detection units may be 1. Upon determining that
the temperature detected by the temperature detection
unit reaches the specified threshold, the control chip may
control all storage chips to initiate.
[0065] In some embodiments, the number of temper-
ature detection units may be 1 and the number of storage
chips may be greater than or equal to 2. Upon determin-
ing that the temperature detected by the temperature de-
tection unit reaches the specified threshold, the control
chip may first control the storage chip closest to the con-
trol chip to initiate, and then control other storage chips
above the storage chip to sequentially initiate.
[0066] In some embodiments, the number of temper-
ature detection units may be greater than or equal to 2
and the number of storage chips may be greater than or
equal to 2. Each storage chip may have one temperature
detection unit. The control chip may sequentially deter-
mine whether a respective temperature detected by each
of the temperature detection units reaches the specified
threshold, and, if the temperature detected by one of the
temperature detection units reaches the specified thresh-
old, control the storage chip corresponding to the tem-
perature detection unit to initiate.
[0067] In some embodiments, after the control chip
controls the storage chip to initiate, the control chip may
further control the storage chip to perform write, read,
and erase operations.
[0068] The limitation or description of the same or sim-
ilar part in the embodiments of the method compared to
the foregoing embodiments of the semiconductor struc-
ture will not be described repeatedly, the details of which
may be referred to a corresponding part in the foregoing
semiconductor structure embodiments.
[0069] Although the present disclosure has been dis-
closed above in the preferred embodiments, such pre-
ferred embodiments are not intended to limit the present
disclosure. Any person skilled in the art may make a pos-
sible change and modification to the technical solutions
of the present disclosure based on the foregoing dis-
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closed method and technical content without departing
from the spirit and scope of the present disclosure. There-
fore, any simple alteration, equivalent change, and mod-
ification made to the foregoing embodiments based on
the technical essence of the present disclosure without
departing from the content of the technical solutions of
the present disclosure fall within the protection scope of
the technical solutions of the present disclosure.

Claims

1. A semiconductor structure, comprising:

a storage chip;
a temperature detection unit, configured to de-
tect a temperature of the storage chip before the
storage chip initiates; and
a control chip, configured to:

before the storage chip initiates, heat the
storage chip,
determine whether the temperature detect-
ed by the temperature detection unit reach-
es a specified threshold, and,
in response to the temperature reaching the
specified threshold, control the storage chip
to initiate.

2. The semiconductor structure of claim 1, wherein the
semiconductor structure comprises one or more
storage chips, and, when the semiconductor struc-
ture comprises two or more storage chips, the two
or more storage chips are sequentially stacked ver-
tically.

3. The semiconductor structure of claim 2, wherein the
one or more storage chips are located on the control
chip and electrically connected to the control chip.

4. The semiconductor structure of claim 2, further com-
prising:
a line substrate comprising a connection line, the
one or more storage chips and the control chip are
both located on the line substrate, and the one or
more storage chips and the control chip are connect-
ed through the connection line in the line substrate.

5. The semiconductor structure of claim 3 or 4, wherein
the semiconductor structure comprises one or more
temperature detection units electrically connected to
the control chip, and the one or more temperature
detection units are located:

in the control chip;
in the one or more storage chips; or
on the line substrate between the one or more
storage chips and the control chip.

6. The semiconductor structure of claim 5, wherein,
when the semiconductor structure comprises only
one temperature detection unit, the control chip is
configured to:
upon determining that the temperature detected by
the temperature detection unit reaches the specified
threshold, control all the one or more storage chips
to initiate.

7. The semiconductor structure of claim 5, wherein,
when the semiconductor structure comprises only
one temperature detection unit and two or more stor-
age chips, the control chip is configured to:
upon determining that the temperature detected by
the temperature detection unit reaches the specified
threshold, first control the storage chip closest to the
control chip to initiate, and then control other storage
chips on the storage chip to sequentially initiate.

8. The semiconductor structure of claim 5, wherein,
when the semiconductor structure comprises two or
more temperature detection units and two or more
storage chips, each storage chip has one tempera-
ture detection unit, and wherein the control chip is
configured to:

sequentially determine whether a respective
temperature detected by each of the tempera-
ture detection units reaches the specified
threshold; and
in response to the temperature detected by one
of the temperature detection units reaching the
specified threshold, control the storage chip cor-
responding to the temperature detection unit to
initiate.

9. The semiconductor structure of claim 1, wherein the
control chip is further configured to:
after the storage chip initiates, control the storage
chip to perform write, read, and erase operations.

10. The semiconductor structure of claim 9, wherein the
control chip initiates before the control chip heats the
storage chip, and the control chip is configured to
heat the storage chip using heat generated by the
control chip after the control chip initiates.

11. The semiconductor structure of claim 1, wherein the
control chip comprises a heating circuit configured
to heat the storage chip.

12. The semiconductor structure of claim 11, wherein
the control chip is configured to:

before or after the control chip heats the storage
chip, determine whether the temperature of the
storage chip detected by the temperature detec-
tion unit reaches the specified threshold; and
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in response to the temperature not reaching the
specified threshold, control the heating circuit to
heat the storage chip; or
in response to the temperature reaching the
specified threshold, control the heating circuit to
stop heating the storage chip.

13. The semiconductor structure of claim 1, wherein the
storage chip is a Dynamic Random Access Memory
(DRAM) chip.

14. A semiconductor structure preheating method, com-
prising:

providing a semiconductor structure, wherein
the semiconductor structure comprises a stor-
age chip, a control chip electrically connected
to the storage chip, and a temperature detection
unit;
initiating the control chip;
heating, by the control chip and before the stor-
age chip initiates, the storage chip;
detecting, by the temperature detection unit, a
temperature of the storage chip;
determining, by the control chip, whether the
temperature detected by the temperature detec-
tion unit reaches a specified threshold; and
in response to the temperature reaching the
specified threshold, initiating the storage chip.

15. The preheating method of claim 14, wherein the
semiconductor structure comprises one or more
temperature detection units and one or more storage
chips, and wherein when the semiconductor struc-
ture comprises two or more storage chips, the two
or more storage chips are sequentially stacked ver-
tically.

16. The preheating method of claim 15, wherein, when
the semiconductor structure comprises only one
temperature detection unit, the control chip is con-
figured to:

upon determining that the temperature detected
by the temperature detection unit reaches the
specified threshold, control all the one or more
storage chips to initiate.

17. The preheating method of claim 15, wherein, when
the semiconductor structure comprises only one
temperature detection unit and two or more storage
chips, the control chip is configured to:
upon determining that the temperature detected by
the temperature detection unit reaches the specified
threshold, first control the storage chip closest to the
control chip to initiate, and then controls other stor-
age chips on the storage chip to sequentially initiate.

18. The preheating method of claim 15, wherein, when
the semiconductor structure comprises two or more
temperature detection units and two or more storage
chips, each storage chip has one temperature de-
tection unit, and wherein the control chip is config-
ured to:

sequentially determine whether a respective
temperature detected by each of the tempera-
ture detection units reaches the specified
threshold; and
in response to the temperature detected by one
of the temperature detection units reaching the
specified threshold, control the storage chip cor-
responding to the temperature detection unit to
initiate.

19. The preheating method of claim 14, wherein the con-
trol chip is further configured to:
after the storage chip initiates, control the storage
chip to perform write, read, and erase operations.
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